The polarization evolution of stimulated Brillouin scattering amplified signals in the presence of fiber birefringence is examined in analysis, simulation and experiment. The signal polarization is drawn towards the conjugate of the pump polarization.
Introduction
Optical interference between the pump and signal waves is the main driving mechanism of stimulated Brillouin scattering (SBS) [1] . The local SBS interaction, at a given point along an optical fiber, is maximal when the state of polarization (SOP) of the pump is aligned with that of the signal, and it vanishes if the two SOPs are orthogonal. In standard single mode fibers, the overall SBS signal amplification (or attenuation) depends on the birefringence properties of the fiber, as well as on the input SOPs of both the pump and the seed signal waves. As SBS is studied intensively for applications such as fiber lasers [2] , distributed sensing [3] and slow light [4] , a thorough examination of its polarization properties is of large relevance. In this work we extend upon the study of van Deventer and Boot [5] and examine the SBS amplification of an arbitrarily polarized input signal, as well as the role of SBS in the evolution of the signal SOP. The analysis includes both Stokes and anti-Stokes waves. In particular, we find that the output SOP of an SBS amplified Stokes wave in a standard, single mode fiber is drawn towards the complex conjugate of the input pump SOP. On the other hand, the output SOP of the residual, attenuated anti-Stokes signal is repelled from the conjugate of the pump [6] . These findings are supported by simulations and experiments.
Analysis
Let us denote the local power of the pump and signal waves at point z along the fiber as ( ) ŝ , subject to both fiber birefringence and SBS, may be expressed using the following two coupled equations [6] :
In equations (1) and (2) 
η , the average mixing efficiency, denotes the longitudinal average of the scalar product between the unit Stokes vectors of the pump and signal waves. Equation.
(2) specifies two driving forces that control the evolution of the SOP along the fiber. The first,
, describes the birefringence-induced evolution of the signal SOP [7] . The second term, In standard, single mode fibers, the magnitude of the first term in equation (2) is considerably larger than that of the second term. For a weak pump power, the evolution of both the pump and signal SOPs is governed by birefringence alone. When the fiber is sufficiently long, this approximation leads to ).
